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STITCHING SYSTEM AND METHOD 

PRIORITY 

The present application claims priority from to commonly 
oWned and assigned application No. 60/71 6,632, entitled 
Stitching System and Method, ?led on Sep. 13, 2005, Which 
is incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to systems and methods for 
stitching. In particular, but not by Way of limitation, the 
present invention relates to mechaniZed systems and methods 
for stitching. 

BACKGROUND OF THE INVENTION 

The stitching of patterns on fabrics using computer con 
trolled seWing machines has become a standard practice in the 
industry. Fabrics that can be embroidered assume a variety of 
shapes and siZes. Popular shapes frequently embroidered are 
curved shapes that are often in the form of a cap (e.g., a 
baseball cap), shirt sleeves, pockets and pant legs Where the 
fabric for embroidering includes the tubular or cylindrical 
shape. 

It is common to embroider tubular shaped objects (e.g., 
caps) With emblems, logos, letters and the like. Present 
embroidery equipment, hoWever, is not particularly Well 
suited for providing embroidery along substantial portions of 
tubular or curved shaped objects. Accordingly, a system and 
method are needed to address the shortfalls of present tech 
nology and to provide other neW and innovative features. 

SUMMARY OF THE INVENTION 

Exemplary embodiments of the present invention that are 
shoWn in the draWings are summarized beloW. These and 
other embodiments are more fully described in the Detailed 
Description section. It is to be understood, hoWever, that there 
is no intention to limit the invention to the forms described in 
this Summary of the Invention or in the Detailed Description. 
One skilled in the art can recogniZe that there are numerous 
modi?cations, equivalents and alternative constructions that 
fall Within the spirit and scope of the invention as expressed in 
the claims. 

In some embodiments, the invention may be characteriZed 
as a stitching machine that includes a seWing head With a 
needle, an arm assembly disposed relative to the seWing head 
so as to alloW a garment to be placed betWeen the seWing head 
and the arm assembly and a non-planer needle plate coupled 
to the arm assembly. The non-planer needle plate in these 
embodiments includes an aperture that is disposed so as to 
alloW the needle to project through the aperture after the 
needle has moved through the garment. 

In several variations of these embodiments, a trimmer 
assembly is coupled to the arm assembly and the trimmer 
assembly includes a blade con?gured to trim thread While 
moving along an axis of the arm assembly. In many embodi 
ments, the blade is con?gured to move along an axis of the 
arm assembly Without substantial movement in a radial direc 
tion. 

In another embodiment, the invention may be character 
iZed as a trimmer assembly for a stitching machine compris 
ing a trimmer housing adapted so as to couple With the stitch 
ing machine, a knife con?gured to slide Within the trimmer 
housing along a single axis and a selector arm slideably 
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2 
coupled to the trimmer housing so as to be capable of sliding 
along a length of the trimmer housing. The selector arm in this 
embodiment includes one end With a hook portion that is 
con?gured to pull thread to the knife so as to trim the thread. 

In yet another embodiment, the invention may be charac 
teriZed as a knife for trimming thread comprising a planer 
portion including a slot that is con?gured to alloW the planer 
portion to slide along a retainer pin and a blade portion 
coupled to the planer portion, Wherein the blade portion is 
adapted so as to trim thread When the planerportion is moving 
along a single axis. In variations of this embodiment, the 
blade portion includes tWo tangs that are relatively disposed 
so as to alloW thread to be trimmed When the thread is inter 
posed betWeen the tWo tangs.As previously stated, the above 
described embodiments and implementations are for illustra 
tion purposes only. Numerous other embodiments, 
implementations, and details of the invention are easily rec 
ogniZed by those of skill in the art from the folloWing descrip 
tions and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various objects and advantages and a more complete 
understanding of the present invention are apparent and more 
readily appreciated by reference to the folloWing Detailed 
Description and to the appended claims When taken in con 
junction With the accompanying DraWings Wherein: 

FIG. 1 is a perspective vieW of a stitching machine in 
accordance With the exemplary embodiment; 

FIG. 2 a perspective front-vieW of the loWer arm assembly 
depicted in FIG. 1 in a disassembled form; 

FIG. 3 a perspective rear-view of the loWer arm assembly 
and a portion of the stitching machine depicted in FIG. 1; 

FIGS. 4A and 4B are a front vieW of the loWer arm assem 
bly and a side vieW of the loWer arm assembly respectively; 

FIG. 5A is a cut-aWay vieW of the loWer arm assembly 
along line A-A of FIG. 4A; 

FIG. 5B depicts an exploded-detail vieW of a distal end of 
the loWer arm assembly identi?ed as area B in FIG. 5A; 

FIG. 5C shoWs an exploded and detailed vieW of a proxi 
mate end of the loWer arm assembly identi?ed as area C in 
FIG. 5A; 

FIGS. 6A, 6B, 6C and 6D are respective, front, side and top 
vieWs of the trimmer assembly depicted in FIG. 2; and 

FIG. 7 is a detailed vieW of the trimmer assembly depicted 
in FIGS. 2 and 6. 

DETAILED DESCRIPTION 

Referring noW to the draWings, an exemplary embodiment 
is shoWn Which depicts various aspects of the present inven 
tion. ShoWn in FIG. 1, is a perspective vieW of a stitching 
machine 100 in accordance With the exemplary embodiment. 
ShoWn is a head portion 102 positioned above a loWer arm 
assembly 104. As depicted in FIG. 1, the loWer arm assembly 
104 includes a non-planer needle plate 106, Which in this 
embodiment includes a curved (e.g., cylindrical-shaped) 
outer surface. 

Advantageously, the curved surface of the needle plate 
accommodates garments With a tubular topology so as to 
alloW a point of the garment that is being penetrated by a 
needle to rest against the needle plate 106. This is in contrast 
With prior art stitching machines that either must deform a 
tubular garment to conform to a planer needle plate or leave a 
gap betWeen the garment and the planer needle plate. 

Referring next to FIG. 2, shoWn is a perspective front-vieW 
of the loWer arm assembly 200 in a disassembled form. As 
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depicted in this embodiment, the lower arm assembly 200 
includes among other components, a non-planer needle plate 
202, a trimmer assembly 204 that couples to a push-pull cable 
206 via a push rod 205 for a knife ofthe trimmer assembly 204 
and a push cable 208 that couples to a selector of the trimmer 
assembly 204 via a push rod 207. 

Also shoWn are an axial reference 210 (depicting an axial 
direction) and a radial reference 212 (depicting a radial direc 
tion perpendicular to the axial direction) relative to the arm 
assembly 200. As discussed further herein, a knife of the 
trimmer assembly 204 in several embodiments is capable of 
trimming a thread passing through the aperture 214 of the 
needle plate 202 While translating along the axial direction 
210 (e. g., Without substantial radial translation). In this Way, 
the amount of space occupied by the trimmer assembly 204 is 
substantially reduced; thus alloWing the needle plate 202 to be 
siZed and con?gured to curve around the trimmer assembly 
204 in a non-planer manner. 

Referring to FIG. 3, shoWn is a perspective rear-vieW of the 
loWer arm assembly 104 and a rear portion of the body 300 of 
the stitching machine 100. As depicted, the loWer arm assem 
bly 104 in the exemplary embodiment protrudes from the 
body 300 of the stitching machine in a substantially perpen 
dicular fashion. 

Referring to FIGS. 4A and 4B, shoWn are a front vieW of 
the loWer arm assembly 104 and a side vieW of the loWer arm 
assembly 104 respectively. In FIG. 5A, shoWn is a cut-aWay 
vieW of the loWer arm assembly along line A-A of FIG. 4A. 
FIG. 5B depicts an exploded and detailed vieW of a proximate 
end of the loWer arm assembly 104 identi?ed as area B in FIG. 
5A, and FIG. 5C shoWs an exploded detailed vieW of a distal 
end of the loWer arm assembly 104 identi?ed as area C in FIG. 
5A. 

Referring next to FIGS. 6A, 6B, 6C and 6D, shoWn are 
perspective, front, side and top vieWs of the trimmer assembly 
204 depicted in FIG. 2. Details of the trimmer assembly 204 
are shoWn in FIG. 7, Which shoWs a trimmer housing 700, a 
spring presser 702, a knife retainer pin 704, a selector 706, a 
knife 708, a knife carrier 710 and a knife hold doWn 712. 
As depicted, the knife 708 in the exemplary embodiment 

includes a planer portion 714 that includes a slot 716 to 
accommodate the knife retainer pin 704. In addition, the knife 
708 includes a blade portion 718 that includes a ?rst and 
second tangs 720A, 720B that are con?gured to trim thread 
When thread is interposed betWeen the tWo tangs 72 0A, 720B. 
In particular, the knife 708 in the exemplary embodiment is 
capable of trimming thread While moving solely in the axial 
direction shoWn in FIG. 7. As shoWn, the knife carrier 710 
includes an aperture 722 to accommodate the push rod 205 
that couples With the push-pull cable 206 (shoWn in FIG. 2) 
for the knife 708. The push rod 205 in this embodiment 
enables actuation of the knife 708 along the axial direction. 

Referring again to FIG. 6C, the tangs 720A, 720B in one 
embodiment are relatively disposed so as to occupy a non 
planer region (i.e., one tang is positioned loWer than the other 
tang). In some embodiments, an inside edge of one or both 
tangs 720A, 720B is intentionally roughened so as to facili 
tate trimming of the thread. 
As shoWn in FIG. 7, the selector 706 includes a hook 724 at 

a distal portion and a push rod coupling 726 and an aperture 
727, Which accommodates the push rod 207 for the selector 
706, at a proximate portion. In addition, a slot 728 in a planer 
region 730 of the selector 706 is con?gured to accommodate 
the knife retainer pin 704, and in addition, the slot 728 is 
shaped so that When the selector 706 is pushed by the push rod 
207 in an axial direction opposite its proximate end, the 
selector 706 moves in a radial-outWard direction so as to 
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4 
alloW the hook end 724 of the selector 706 to move around the 
thread and then to move back in a radial-inWard direction to 
capture the thread. Then the selector 706 is moved in an axial 
direction inWard to place tension on the thread so that the 
knife 708 may e?iciently trim the thread. 

Referring again to FIG. 5B, the trimmer assembly 204 is 
shoWn positioned Within the distal end of the loWer arm 
assembly 104. As shoWn the trimmer assembly 204 is in close 
proximity to the non-planer needle plate 106 so that there is 
very little distance betWeen the blade of the knife 708 When 
extended and the inner portion of the aperture 214 of the 
needle plate 106. In this Way, a tail of trimmed thread is short 
(Which means less folloW-up trimming by hand) and the 
thread length to the bobbin is relatively long alloWing for easy 
handling. 
As a consequence, the present invention provides several 

advantages over the prior art. Those skilled in the art, hoW 
ever, can readily recogniZe that numerous variations and sub 
stitutions may be made in the invention, its use and its con 
?guration to achieve substantially the same results as 
achieved by the embodiments described herein. Accordingly, 
there is no intention to limit the invention to the disclosed 
exemplary forms. Many variations, modi?cations and alter 
native constructions fall Within the scope and spirit of the 
disclosed invention. 

What is claimed is: 
1. A stitching machine comprising: 
a seWing head, the seWing head including a needle; 
an arm assembly, Wherein the arm assembly is disposed 

relative to the seWing head so as to alloW a garment to be 
placed betWeen the seWing head and the arm assembly; 

a non-planer needle plate coupled to the arm assembly, 
Wherein the non-planer needle plate includes an aperture 
that is disposed so as to alloW the needle to project 
through the aperture after the needle has moved through 
the garment; and 

a trimmer assembly coupled to the arm assembly, the trim 
mer assembly including a blade comprising tWo non 
planer tangs, the blade con?gured to trim thread While 
moving along an axis of the arm assembly. 

2. The stitching machine of claim 1, Wherein the blade is 
con?gured to trim the thread While moving along an axis of 
the arm assembly Without substantial movement in a radial 
direction. 

3. The stitching machine of claim of claim 1, Wherein the 
trimmer assembly includes a selector arm, Wherein the selec 
tor arm is con?gured to move both along the axis of the arm 
assembly and a radial direction of the arm assembly so as to 
be capable of moving around the thread, selecting the thread 
and pulling the thread along the axis toWard the blade. 

4. The stitching machine of claim 1, Wherein the aperture of 
the non-planer needle plate is Within a part of the non-planer 
needle plate that includes a curved surface so as to enable a 
curved garment to be placed over the aperture While contact 
ing substantially the entire curved surface. 

5. A trimmer assembly for a stitching machine comprising: 
a trimmer housing adapted so as to couple With the stitch 

ing machine; 
a knife including tWo tangs, the knife con?gured to slide 

Within the trimmer housing along a substantially-single 
axis; and 

a selector arm slideably coupled to the trimmer housing so 
as to be capable of sliding along a length of the trimmer 
housing, and Wherein the selector arm includes one end 
With a hook portion con?gured to pull thread to the knife 
so as to trim the thread. 
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6. The trimmer assembly of claim 5, wherein the tWo tangs 
are non-planer. 

7. The trimmer assembly of claim 5, Wherein the selector 
arm is con?gured to move both along the substantially-single 
axis and a radial direction of the arm assembly so as to be 
capable of moving around the thread, selecting the thread and 
pulling the thread along the substantially-single axis toWard 
the blade. 

8. The trimmer assembly of claim 5, Wherein the knife and 
the selector arm include respective slots, and Wherein the 10 
knife and the selector arm are relatively disposed so that the 
respective slots of the knife and the selector arm are capable 
of sliding along respective portions of a knife-retainer pin. 

9. A knife for trimming thread comprising; 
a planer portion including a slot, Wherein the slot is con 

?gured to alloW the planer portion to slide along a 
retainer pin; and 
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a blade portion coupled to the planer portion, the blade 

portion including tWo tangs, Wherein the tangs are rela 
tively disposed so as to alloW thread to be trimmed When 
the thread is interposed betWeen the tWo tangs, and 
Wherein the blade portion is adapted so as to trim thread 
When the planer portion is moving along a substantially 
single axis. 

10. The knife of claim 9, Wherein the tangs are disposed so 
as to be non-planer. 

11. The knife of claim 9, Wherein an inside edge of at least 
one of the tangs is roughened so as to facilitate trimming of 
the thread. 

12. The knife of claim 9, Wherein the blade portion is 
15 integrally coupled to the planer portion. 


